In this work, we present a random laser sensor system for increasing simultaneously the sensitivity and interrogation stability of a fiber-optic displacement sensor. The system is based on a random distributed fiber laser modulated by a double-coupler ring resonator within which is placed the sensor. This allows to increase the sensitivity of the sensor and also its interrogation stability. The experimental results show a dynamic range increment (and consequently its sensitivity) of 10dB. Moreover, by using this laser-based interrogation system, the instability is reduced to 0.04 dB. In addition, wavelength filtering elements are not required, simplifying the system.
INTRODUCTION
Random distributed feedback (RDFB) fiber lasers have received increased attention in recent years, due to their advantages such as stability and wide band operation. RDFB lasers are based on the combination of the Rayleigh scattering feedback together with amplification, generally through the Raman effect [1] . A RDFB laser is formed at least by one random mirror that can be achieved by a long distance of SMF like in [2] , or by using a fiber that increases the scattering and the nonlinearities like a dispersion-compensating fiber (DCF). This allows reducing significantly the required length of fiber up to a few km [3] . The second mirror can be used to modify the RDFB spectrum in order to achieve a multi-wavelength laser, as in [4] where a photonic crystal fiber loop mirror is used for this purpose, or in [5] where a mirror structure including a modulator was used for the internal modulation of the RDFB laser.
In this paper, we use a fiber optical ring resonator (FORR) to achieve a modulation of the spectral response of the RDFB. In terms of sensing, FORRs provide strong attenuation sensitivity at the expense of a periodical response in frequency. The period of the FORR frequency response is inversely proportional to its length. FORR is an interesting structure in combination with intensiometric sensors because it allows a substantial increase in the sensitivity of the inserted sensors into the ring, due to the multiple recirculations of the light through the sensors. It is important to note that this kind of sensors can be used for measuring physical [6] as well as chemical [7] parameters.
There are different previous works based on FORR that use diverse techniques of interrogation as for example a sweep interrogation with a tunable laser or using a vector analyzer [8] , or the cavity ring-down (CRD) technique [9] that analyzes the light intensity decaying of an input pulse inside the cavity. Both options require expensive equipment, in the optical domain for the first case, and in the electrical domain in the CRD case. Turning the resonator into a laser cavity is a way to simplify the interrogation method and increase the stability of the measurement, as in our previous work [8] , where we demonstrated that using an erbium doped fiber ring laser generated by using the FORR sensor as seed, the instability of the system could be improved 100 times in comparison with an external interrogation [10] . In this paper sensitivity an configuration fiber laser w using the Ram Figure 1 Figure 1 ws the optical rum analyzer he FORR, wi o achieve a cos his way the to Figure 2 a RDFB laser f an intensio smitted and r by using the F thin the DCF a 
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